Phosphorylation of Bazooka (Baz)/PAR-3 by atypical protein kinase C (aPKC) in Drosophila has been supposed to be a crucial event in the formation and functionality of the PAR/aPKC complex, stabilizing the complex at the apical membrane and subsequently recruiting other polarity markers or cell fate determinants to either the apical or basal membrane in epithelia or neural stem cells (neuroblasts, NBs).
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However, all these hypotheses are derived from the described interaction between mammalian PAR-3 and PKC. Although Baz and PAR-3 as well as the three major atypical PKC isoforms (iota, zeta and lambda) are highly conserved between fly and man, we reveal in this study remarkable differences.
Baz binds aPKC not only by its conserved aPKC binding motif but also via its second and third PDZ domain. Deletion of the PDZ domains almost abolishes Baz binding to aPKC without affecting the phosphorylation at S980. We show that in contrast to its behaviour in a mammalian cell culture system, phosphorylation of Baz by aPKC at S980 does not lead to weakening of the complex but in contrast to a stronger binding. We performed a functional and structural analysis of the Baz protein and found that the C-terminal, which is poorly conserved, contains a lipid binding domain and is capable to tether Bazooka and the PAR-complex to the apical membrane. Additionally, we identified an up to now undescribed region to be essential for membrane localization, which is conserved between Baz and human PAR-3. In the developing nervous system, self-renewing asymmetric cell divisions generate a progenitor and a neuron, whereas terminal asymmetric cell divisions generate two neurons of different types. The mechanisms regulating the production of these different types of asymmetric cell divisions remain unknown. In the mouse retina, the cell-fate determinant Numb, an endocytic adaptor protein, localizes to the apical pole of mitotic retinal progenitor cells (RPCs). Consequently, Numb segregates into only one daughter cell of RPCs that divide with their mitotic spindle oriented vertically relative to the plane of the neuroepithelium.
Because vertical divisions are observed only at late stages of retinogenesis, when self-renewing divisions are rare and terminal asymmetric divisions are common, we previously proposed that asymmetric inheritance of Numb might be required to generate S146
